Introduction
Health care reform in the United States has generated a paradigm shift in the practice of radiology aimed at increasing the degree of patient-centered care. 1, 2 It has also influenced the creation of programs and initiatives such as Imaging 3.0 (American College of Radiology) and Radiology Cares (Radiological Society of North America). 1, 2 As the health care industry transitions from focusing on volume-based to value-based outcomes, radiology departments, practices, and groups are faced with the task of demonstrating the value their staff provides to patients, referring physicians, and health care executives. To help with this task, and as part of a value-management program, a radiology valueadded matrix has been proposed as a platform from which value-added activities are categorized and synthesized. 3 The categories in this matrix include quality, service, utilization management, and professional development. 3 Because of the nature of their subspecialty, breast imaging radiologists have personal interactions with their patients and their patient's loved ones, as well as with referring physicians and specialists within the breast health care team (eg, surgical oncologists, plastic surgeons, hematologic oncologists, radiation oncologists, pathologists). At the Sylvester Comprehensive Cancer Center of the University of Miami Miller School of Medicine (Miami, FL), which is accredited by the American College of Radiology as a Breast Imaging Center of Excellence, breast imaging services are provided by dedicated, fellowship-trained breast imaging radiologists in a clinic-type setting. Many of the patients who receive care at the Sylvester Comprehensive Cancer Center present with complicated clinical and surgical concerns. As members of a multidisciplinary breast care team, the breast imaging radiologists perform value-added patient care activities, many of which take place in direct contact with the patient. The goal of this study was to quantify the time that breast imaging radiologists at the Sylvester Comprehensive Cancer Center dedicate to these activities.
Methods
A prospective, observational study was conducted at the Sylvester Comprehensive Cancer Center. No patient data were accessed or recorded and the study received exception from our Institutional Review Board.
The study was performed during a period of 20 consecutive workdays during the months of November and December 2015. The study participants were 3 fellowship-trained, dedicated breast imaging radiologists, with 3.5, 5.5, and 6.5 years of experience in breast imaging. The work schedules of the breast imaging radiologists are based on staff availability and organized by shift and role, including interpreting findings on screening mammography and performing image-guided breast procedures; interpreting findings on diagnostic mammography, ultrasonography of the breast, and magnetic resonance imaging (MRI; both screening and diagnostic) of the breast; or a combination of both roles.
A list of value-added patient care activities performed by the breast imaging radiologists at the Sylvester Comprehensive Cancer Center was created by a consensus of all breast imaging radiologists (Table) . For the purpose of this study, value-added activities included those that breast imaging radiologists perform; those that were critical to the success of the enterprise; and those that required the investment of time not reflected or only partially reflected in the traditional volume-based metrics such as the number of studies interpreted, the number of work-relative-value units generated, and reimbursements on the basis of billings. The list allowed for tracking activities that took place but which were not initially included.
During the data-gathering period, the participating breast imaging radiologists maintained a log in which they concurrently recorded the duration of each activity in real-time as they were performed. Time was rounded to the nearest minute. The day of the week and the specific role of the breast imaging radiologist on that day were also recorded. The day of the week was included because it was deemed to be indicative of the concurrent surgical clinics that would impact patient volume.
At the Sylvester Comprehensive Cancer Center, technologists perform ultrasonography. However, breast imaging radiologists will perform a targeted examination themselves when patients or referring physicians report a palpable abnormality; or if, upon review of other imaging studies (mammography, computed tomography, MRI), the breast imaging radiologist suspects an abnormality may be present but was not observed by the technologist.
For the purpose of this study, value-added activities not directly relating to patient care were excluded (ie, medical education, research, administrative activities).
Statistical Analysis
Data were collected on time spent on various activities by breast imaging radiologists, days of the week, and specific roles. The data followed a Poisson distribution; therefore, a generalized linear model was used to perform a 1-way analysis of variance, with time in minutes as the outcome and groups defined by activity, person, day of week, and specific role. Multiple comparisons were made among categories for each group. An α level of .05 was used to determine statistical significance. SAS 9.3 (SAS Institute, Cary, NC) was used for all analyses.
Results
The average daily time that each breast imaging radiologist dedicated to value-added activities was 92.1 minutes (range, 56.4-132.2). The amount of time dedicated to these activities was significantly different between breast imaging radiologists (P < .001), but this difference was independent of their years of experience (Table) .
The activity requiring the most time was preparation and participation in tumor boards followed by patient discussions of the results from same-day breast imaging studies and recommendations based on those findings. Breast imaging radiologists spent the least amount of time on performing focused physical examinations of the breast, axilla, or both (see Table) .
The amount of time dedicated to these activities significantly differed depending on the specific role of the breast imaging radiologist on that day (P < .001); being in the role of interpreting the diagnostic breast imaging studies had the most significant effect (see Table) . No significant difference was observed between time spent on these activities and day of the week. However, a trend was seen for Tuesdays and Fridays, which were days in which more time was dedicated to these activities (see Table) .
Discussion
Radiology in the United States is undergoing a paradigm shift toward patient-centered practice aimed at dedicating more time in a radiologist's work day toward direct and meaningful engagement in patient experience and improved communication (doctor-patient relationship and among the health care team). 1, 2 In the health care setting, value is defined as the sum of health outcomes and patient experience per capita. 4, 5 In a modern breast imaging practice, generating reports or performing biopsies alone is insufficient to meet this definition of value. 4 Valueadded services are duties beyond billable activities that improve outcomes, increase patient satisfaction rates, or reduce costs. On average across all radiology specialties, these activities occupy 15% of a radiologist's work day and may be freely provided under the relative value, unit-based repayment model. 6 A study by Koney et al 7 showed that 81% of surveyed patients have an interest in reviewing imaging results with an expert, and 88% anticipate that reviewing imaging results with an expert would be beneficial. An example of transformations taking place in the practice of radiology comes from Massachusetts General Hospital (Boston, MA), where a radiology consultation clinic allows patients to meet with radiologists to review imaging and ask questions. 8 The results from the present study demonstrate that breast imaging radiologists at the Sylvester Comprehensive Cancer Center dedicate a significant amount of time to patient care activities. Although doing so is in line with recommended best practices, these activities had no associated productivity measurement. In spite of this, the rate of productivity of the participating breast imaging radiologists in this study, measured in work-relative-value units generated through interpretative activities and image-guided procedures, was above the 75th percentile of their benchmark during the study period.
Working in an academic setting, the breast imaging radiologists at the Sylvester Comprehensive Cancer Center dedicate time to prepare for and participate in tumor boards. Even though this contribution has been shown to significantly impact patient care, no productivity unit is awarded for this activity. 9, 10 The observation that the most time dedicated to noninterpretive activities occurred while interpreting diagnostic studies is likely due to the increased likelihood that the diagnostic breast imaging radiologist engages in direct patient interactions. Performing a tailored, clinical breast examination of the area of palpable abnormality has been shown to help with targeted ultrasonographic examinations of the breast. [11] [12] [13] Following a diagnostic study, the breast imaging radiologist counsels the patient regarding the findings, explaining the need for additional imaging studies, image-guided biopsies, or both, if necessary. In this role, the breast imaging radiologists dedicate time and effort to reassure patients and help decrease levels of anxiety that women often experience after undergoing breast imaging studies, image-guided breast procedures, or both. [14] [15] [16] [17] It is also at this time that breast imaging radiologists make recommendations for women who present for evaluation of palpable lumps, breast pain, and nipple discharge. A patient's personal and family risk of breast and ovarian cancers, as well as possible referral to genetic counseling and risk-assessment services, are also discussed with patients, because women considered to be at high risk have been shown to benefit from enhanced screening regimens with MRI or ultrasonography of the breast. 18 Oftentimes, and sometimes per patient requests, breast imaging radiologists are asked to communicate with patients' loved ones or caregivers, who on occasions, might not be physically present, thus requiring conversations to occur after the patient has left the facility.
Breast imaging radiologists also care for patients before, during, and after image-guided breast procedures. This care can include obtaining clearance for holding anticoagulation, obtaining a history of allergies to local anesthetic, and managing local anesthetic options. Once the results of image-guided breast biopsies are available from the pathology department, breast imaging radiologists dedicate time to correlate imaging features with the histology findings -a function that radiologists who perform image-guided biopsies of other organs are not ordinarily expected to do. 19, 20 Breast imaging radiologists personally communicate the results of biopsies and discuss with patients management recommendations, which must be done in a prompt and effective manner. 14, 19 They also dedicate time to explain the specific clinical and surgical management -as necessary -for both benign and malignant breast disease. They may also refer patients to oncology, plastic surgery, hematology-oncology, and radiation oncology services.
The busiest days at the surgical oncology clinic likely explain the observed trend that the participating breast imaging radiologists dedicate more time to value-added activities on Tuesdays and Fridays (see Table) . For patient convenience, as well as more efficient care, patients are scheduled on those days for imaging studies immediately prior to their outpatient visits with the surgical oncologists. In keeping with the practices of Imaging 3.0, 1 these reports are finalized and available before the referring physician needs the information for patient care decisions. 21 In addition, on surgical oncology clinic days, greater numbers of breast imaging studies and image-guided breast procedures are added to the schedule. The amount of time dedicated to managing emergencies also reflects the fact that breast imaging radiologists at the Sylvester Comprehensive Cancer Center respond to all cases of reactions and extravasation from intravenous contrast. They also respond to any interrupted MRI of the breast due to patient-related concerns or issues. Within the center, breast imaging radiologists are also involved in the management of episodes, such as vasovagal reactions and image-guided biopsy-related bleeding, and manage them until they resolve.
Although the time invested to perform an activity is but a single factor involved in measuring a physician's level of productivity in volume-based outcomes (namely in work-relative-value units), 22 if the time dedicated to these value-added activities was instead fully dedicated to activities accruing work-relativevalue units, such as interpreting digital screening mammography, then a significant number of workrelative-value units could have been generated. For example, 0.7 work-relative-value units is assigned to interpret the findings from digital screening mammography, and reported times to perform such an interpretation range from 1.1 to 3.0 minutes 23 ; thus, based on this information, the average of 92.1 minutes/day dedicated to noninterpretive activities in our study would have resulted in an additional 21.5 to 58.6 work-relativevalue units per breast imaging radiologist every day.
Limitations
The results of the present study cannot be generalized to all breast imaging practices, because patient populations and the organization of daily work activities involving patient interactions likely differ from that of the Sylvester Comprehensive Cancer Center. Although recall bias is not likely to have occurred because the data were recorded in real-time, our results may have been affected by self-report bias. Not all activities considered by some to be value-added -such as teaching, research, and administrative tasks -were included in the study, so this may have resulted in an underestimation of the true time commitment to all value-added activities. Value metrics such as the impact of value-added services on treatment strategy, change in diagnosis, customer satisfaction, cost containment, and complication rates were also not examined.
Conclusions
The daily work of breast imaging radiologists involves a combination of clinical care, including the treatment and counseling of patients; interactions with breast imaging technologists, referring physicians, and other specialists of the breast health care team; interpreting the findings from breast imaging studies; and performing image-guided breast procedures. The amount of time that breast imaging radiologists at the Sylvester Comprehensive Cancer Center dedicate to value-added activities is in line with the paradigm shift underway in the practice of radiology in the United States, whereby radiologists are moving toward a more patient-centered approach. 1, 2 It is important to note that time dedicated to the value-added activities in this study is, for the most part, not reflected by the usual measurement of volume-based productivity. We propose for similar studies to be conducted at other institutions to better assess the magnitude of this finding across different breast imaging care settings.
